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ABSTRACT

Growth in the number of food products and brands carried by grocery storesimplies a preference for
diversity. We examine the factors that affect the variety of food purchases across U.S. markets. Three
measures of variety, based on market-level sales of both grocery categories and RTE cereal brands,
are regressed on various popul ation and market characteristics. We find that markets with a high pro-
portion of low-income individuals exhibit less variety both in terms of grocery categories and break-
fast cereal brands. We also find that racia diversity and average store size are important factorsin ex-
plaining diversity of grocery purchases across markets, but arelessimportant in explaining the variety
of cereal brand purchases. [EconLit citations: D120, L660.] © 2000 John Wiley & Sons, Inc.

1. INTRODUCTION

Analysis of the relationship between food expenditures and income dates at least to Engel.
Itiswell known that asincome increases, the proportion of the budget devoted to food de-
creases. Once basic needs are met, income growth allows consumers to add items to their
purchase set that might otherwise be considered discretionary, or even luxuries. Thus, the
variety of products purchased is expected to increase as consumer budgets expand. In ex-
amining aggregate expenditures across countries in various stages of development, Thell
and Finke (1983) have documented a positive relationship between the variety of items pur-
chased and the level of income.

A similar phenomenon applies to subsets of goods, and certainly to food. Food expendi-
tures increase with income, but in a developed economy, increased food expenditures are
unlikely to reflect a greater quantity of each food item, for this would imply a proportion-
ateincreasein eating. Rather, the mix of items purchased will change as consumers are able
to add more varied, higher quality goods, appealing to preferences rather than just to basic
needs. In a study based on Stigler’s (1945) famous diet problem, Silberberg (1985) tested
this hypothesis. Using survey data, he calculated average nutrition levels achieved by in-
come groups, then calculated the minimum expenditures required to achieve these levels.
He found that the difference between actual and minimum expenditures increased with in-
come, and concluded that increasing food expenditures with higher income are to please
tastes rather to meet nutritional needs. Jackson (1984) demonstrated that this result holds
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across many subsets of goods, including food, housing, recreation, and severa others. Oth-
er studies, often using survey data, have shown that the number of different food items pur-
chased by householdstendsto increase asfood expendituresincrease (Lee & Brown, 1989;
Lee, 1987; Shonkwiler, Lee, & Taylor, 1987). These also illustrate the role of demograph-
ic characteristics, such as age, income class, and household size.

The variety of consumer products available in the grocery industry is especialy large,
and continues to grow. Each year, on average, more than 12,000 new grocery items arein-
troduced. While some of these can be considered new products, most can be considered
extensions of existing items and brands, with additions of new flavors, package sizes, or
cooking alternatives (Gallo, 1999). Between 80% and 95% of these eventually fail, often
replaced by yet another variant of a similar item. Some categories, such as ready-to-eat
(RTE) breakfast cereal, have even been the focus of studies alleging that brand prolifera-
tionisprimarily an anticompetitive strategy that reduces social welfare (e.g., Scherer, 1979;
Connor, 1981).

Expansion in categories, items, and brands has been facilitated by trends in the retail in-
dustry. The 1987 annual report of Progressive Grocer declared that “the supermarket indus-
try is moving faster to accommodate changes in consumer shopping and eating patterns.”
While the total number of supermarkets in the U.S. declined from about 26,800 in 1980 to
24,500 in 1994, the number classified as “superstores’ increased from about 3,200 to more
than 6,500 in 1994. During this period, the average square footage of grocery sales space per
store increased from about 23,000 to around 35,000, and the average number of unique
brands, package sizes, and flavor items carried by supermarkets rose from 14,000 to 25,000
(Food Marketing Review), 1996. Messinger and Narasimham (1997) find this to be not an
effort to lower costs through scale economies but a method to increase consumer conve-
nience and provide “one-stop shopping.” An important factor is the pressure from intrusion
of combination stores by retailers such as\Walmart, in grocery markets. Increasing storesize
reflects the new store formats and the response of conventional chains to this competition.
TheWall Sreet Journal, in a1997 article on this response, notes that “chains are expanding
and remodeling their stores,” finding this “more effective than price cutting.” (p. B11).

A second trend isthe increasing percentage of consumer spending being taken by restau-
rants, especially fast food. The same Progressive Grocer report states this has “increasing-
ly disturbed” grocery industry leaders, finding in its store survey that two thirds of super-
market managers rated the competitive threat from fast food as moderate or serious. In a
study of food-away-from-home demand, Hiemstra and Kim (1995) concluded that “fast
food is more of acommodity than most other food-away-from-home and it competes more
strongly with food purchased at grocery stores than with other food-away-from home.”
(p- 30). Hence we have supermarkets offering prepared foods and more items designed for
convenience.

While consumer preferencefor variety iswell documented at the household level, the ex-
tent to which thisis reflected in aggregate sales datais not. This is an important question,
given the ubiquitous use of aggregate data in demand studies, and the fact that food indus-
try managers tend to be interested in market characteristics, rather than the particular be-
havior of individual consumers, when devel oping marketing strategies. We examine the ex-

1Progressive Grocer (1991) defines asuperstore as*“ A supermarket with at least 30,000 square feet, doing more
than $8 million annually and offering an expanded selection of non-foods. Speciaty departments and extensive
services are offered.” A combination store is defined as “a superstore but percentage of non-food space is 40% or
more.” (p. 6)
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tent to which consumer preference for variety is reflected in aggregate sales shares across
U.S. markets, and determine the role of market characteristics and demographics in shap-
ing market behavior. An important aspect of the study is that we consider variety in both
products (categories) and brands (within category). To the best of our knowledge, brand va-
riety has not previously been studied at any market level.

2. THEORETICAL DEVELOPMENT

Previous studies of preference for variety rely on the theory of the consumer. For arepre-
sentative consumer, given prices and income, the quantity demanded of some good(s) will
be zero. This situation reflects a binding budget constraint. As income—or subgroup ex-
penditures—rise, or prices fall, the number of items with positive demand is expected to
increase, since the consumer can now afford items previously considered too expensive or
discretionary. It follows that the variety of purchases increases with expenditures. As not-
ed above, demographic characteristics of individual consumers can also affect consumer
preference for variety (e.g., Shonkwiler et al., 1987; Lee, 1987).

But the number of products purchased is only part of the story. It is also important how
expenditure shares are all ocated among new and existing productsin the market basket. In-
creased purchases of certain products are likely to be accompanied by decreased purchas-
es of others, as the quantity of food consumed remains relatively constant. For example, as
incomes (or expenditures) rise, the share of the food budget spent on prepared foods might
increase, while the share spent on basic staple goods, such as flour, would be expected to
decrease. This has been documented in several studies (e.g., Park & Capps, 1997; Nayga,
1998).

Demand equations for particular products are often expressed in share form as follows:

w =24 = b (g, xe,2) )
Xg

where w, is the proportion of food expenditures spent on product i, p, is the price of that
product, x_ is subgroup expenditures, and z controls for individual consumer preferences
or demographic characteristics. As ameasure of the diversity of the market basket, we are
interested in the distribution of w, across all available goodsin the subgroup. An individual
consumer maximizes the diversity of products purchased by allocating an equally small
share of total expendituresto al productsin the subgroup (Patil & Taillie, 1982). Defined
to be ameasure of the equality of budget shares within the subgroup, i.e., diversity:

d=9g-(R, X, 2. 2

Unlike equation (1), equation (2) does not specify demand for aparticular product; rather,
it describes how shares are distributed across all products. The relevant price is the price
level of all goodsin the subgroup (Pr), possibly expressed as an index. Subgroup expendi-
tures and consumer characteristics will have independent effects on the diversity of prod-
ucts purchased.

Our focusis on aggregate consumer behavior across independent U.S. markets. Thus, we
examine how expenditures are alocated across a subset of grocery products in each mar-
ket. To the extent that expenditure levels and population characteristics such asincome and
demographics vary across markets, we expect market-level datato reflect the behavior of a
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representative consumer. Thisis one hypothesis to be tested empirically. Market-level data
also enable usto control for variationsin market structure that could facilitate or encourage
variety-seeking behavior. Of particular interest is the trend toward larger stores with wider
product offerings, as mentioned above. Variation in average store size across markets should
proxy consumers ability to easily choose a diverse market basket, and hence should be re-
flected in aggregate sales data. In addition, amarket focus permits a consideration of aspects
of avariety difficult to examine otherwise. For example, if households of different races pur-
chase similar quantities but different items, race will not affect household variety, but may
impact market variety. No previous studies have accounted for factors such as these.

Market data facilitates another unique aspect of our study: examination of diversity of
expenditures at the brand level as well as at the product level. For products, purchase di-
versity across 338 packaged grocery categories—including frozen foods and refrigerated
items—isexamined. At the brand level, thefocusis on the ready-to-eat (RTE) breakfast ce-
real segment, consisting of over 160 individual brands. This is the food product category
with greatest sales, and, as noted above, has been the focus of much previous research. For
both products and brands, we examine the role of subgroup expenditures and various pop-
ulation characteristicsin explaining variations in purchase diversity.

2.1. Measuring Diversity

Measures of diversity and itsdual concept, concentration, have several applicationsin eco-
nomics. The most common use involves studies of market structure, where the distribution
of market shares is often used as an indicator of market power. The Herfindahl Index, and
measures based on entropy, have been used in this arena.

Thediversity of amarket basket comprised of n goods can be measured in asimilar fash-
ion. Expenditure shares concentrated among only afew items are an indication of little di-
versity. Maximum diversity occurs when expenditure shares are equally distributed among
all products. Entropy and the Herfindahl Index are useful measures of the distribution of
expenditure shares and have been used in this context before (Theil & Finke, 1983; Lee &
Brown, 1989).

Entropy (E) is defined as:

E=-% w;logw; €))
i=1

and the Herfindahl index (H) is:

H=Yw (@)

where w is the budget share of commodity i.

Entropy can vary from zero (when one budget share equals 1 and hencethen — 1 others
vanish) to amaximum of log n (when all sharesequal 1/n). The Herfindahl index measures
concentration instead of diversity, varying from one, when the entire budget share is spent
on 1 product, to 1/nwhen all budget shares are equal. We use 1 — H as a direct measure of
diversity. Thisis often referred to as the Simpson index.
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The shape of the cumulative distribution of expenditure shares can also provide infor-
mation about diversity. If expenditures are uniformly distributed across al products (im-
plying maximum diversity), the sum of the shares of any x products will smply be x/n. On
the other hand, if expenditures are concentrated on particular items, the cumulative distri-
bution of expenditure shares, based on a ranking of shares from highest to lowest, will be
skewed to the left. We construct an additional measure of diversity based on this principle.

For each market we ranked the expenditure shares of the productsin each subgroup from
highest to lowest, and computed the sums of these shares at levels representing approxi-
mately 75% of total (grocery or category) sales. Werefer to these as cumul ative shares (CS).
Across grocery categories, our CS measure is based on the sums of the top 75 expenditure
shares, while within the breakfast cereal category the sums of the largest 50 cereal brand
shares are used. When the CSisrelatively low, the implication is greater purchase diversi-
ty, since the most important (i.e., largest sales) items receive arelatively low percent of to-
tal grocery spending. Since this measures concentration instead of diversity, itismultiplied
by —1 so that the signs of the parameters correspond with those from the Simpson and en-
tropy measures.

It isreasonableto expect these three measuresto yield similar results. However, they tend
to emphasize different aspects of diversity. Entropy placesgreater weight on smaller shares,
so it is especialy sensitive to differences in the number of minor commodities in the mar-
ket basket. The cumulative share measures ascribe variety as characteristic of a basket in
which thereisarelatively low number of predominating goods, while saying nothing about
how the shares of the minor products are distributed. The Simpson index is somewhat in-
termediate between these two.

3. DATA AND EMPIRICAL MODEL

All data on product sales came from Sales Area Marketing, Inc. (SAMI), a product track-
ing firm which discontinued operation in 1991. SAMI tracked grocery product sales by
monitoring grocers warehouse shipments in 54 market areas, areas that accounted for
85%0f U.S. grocery sales. The areaswere aggregations of counties around major urban cen-
ters, chosen based upon warehouse shipping patterns.? The warehouses provided SAMI
with data on case movements to supermarkets, along with corresponding retail sales and
price data, with considerable care taken to correct the data for movements into and out of
the region. Four hundred eighty-four product categories were tracked. Of these, 339 were
food items, the balance being pet foods, paper and cleaning products, and health and beau-
ty aids.

SAMI mainly sold the data to manufacturers, making it available in various forms. This
study used the “Market Development Indices.” These indices report average household ex-
penditures on each category, in each market, asindices relative to U.S. average household
expenditures on that category. This study used annual datafor 1990, the last year available.
The categories covered are listed in the Appendix.

These indices are useful for examining how expenditures on individual products vary
across markets. In this sample, each market has positive sales for at least 333 of the 338
grocery categories covered. Converting these indices to regional expenditure shares is
straightforward, using total U.S. category sales and regional grocery expenditures.

20n average, an areawas comprised of 35 counties, with total area population of four million.
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Table1l. Descriptive Statistics for Variables Used in the Empirical Analysis

Standard
Variable Mean Deviation Range
Grocery Shares
Entropy 4.893 0.027 4.83-4.96
Simpson 0.985 0.001 0.98-0.99
CR,, 0.736 0.009 0.71-0.75
Expenditure index 0.996 0.121 0.74-1.31
Cereal Brand Shares
Entropy 4.394 0.059 4.23-4.49
Simpson 0.983 0.002 0.97-0.99
CR,, 0.730 0.021 0.67-0.76
Expenditure index 1017 0.163 0.68-1.51
Independent Variables
Per capitaincome ($1000) 13.667 2.078 9.97-18.94
Gini Coefficient of income distribution 0.420 0.017 0.39-0.46
Proportion of population in poverty 0.133 0.041 0.08-0.25
Female labor force part. rate 0.566 0.038 0.40-0.65
Proportion college graduates 0.194 0.038 0.11-0.29
Proporion of population under 14 yrs. 0.219 0.020 0.18-0.30
Proportion of population over 65 yrs. 0.126 0.022 0.08-0.19
Proportion of population that is white 0.880 0.087 0.66—0.99
Grocery store floor space (1000 sq ft) 21.633 2975 17.21-30.81

For certain categories, SAMI reports brand shares within each market. RTE cereal, our
focus, hasvirtually complete coverage. Reported for each market are the expenditure shares
of 160 cereal brands, accounting for well over 90% of total cereal salesin each market. All
cereal brands are not available in every market: on average there are approximately 154
brands available per market.

Entropy and Simpson indices of expenditure shares, along with the cumulative share
measures described above, are used as dependent variables in regression equations de-
scribing the factors influencing purchase diversity. Based on 338 grocery products, maxi-
mum diversity would imply an entropy value of 5.823, and a Simpson index of 0.997. Based
on an average of 154 cereal brands available per market, maximum entropy is 5.037, and
the maximum Simpson index is 0.994. Across markets the variation in these measures of
diversity is slight (see Table 1), which lends special importance to using more than one
method to quantify diversity. Resultswhich are consistent across different specifications of
the dependent variable can increase our confidence in the results.

Independent variables include market-level measures of grocery or breakfast cereal ex-
penditures, demographic characteristics of the market population, and a measure of aver-
age store sizein each of the SAMI markets. Grocery and breakfast cereal expenditurescome
from SAMI. For the analysis of grocery product purchases, anindex of per capitafood store
sales across regions is used (per capita food store sales in each region relative to the U.S.
average). Within the breakfast cereal category, the market development index for breakfast
cereals is used as a measure of regional category household sales. We expect diversity of
purchases to be positively related to its respective measure of total subgroup expenditures,
arelationship that has been found by previous studies based on household data.
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Market-level demographic characteristics were compiled by aggregating 1990 U.S. cen-
sus county datato correspond to each SAMI market area. Household characteristicsinclude
two age categories (the proportion of the population between 1 and 14 years, and the pro-
portion over 65 years), the proportion of the population that is white (an inverse measure
of ethnicity), percent of the population that has at |east a4-year college degree, and the per-
cent of households with income below the poverty line.

We also include per capitaincome and the femalelabor force participation rate, two vari-
ables which can be interpreted as measures of consumer time costs within each market.
Time costs could affect purchase behavior either through shopping costs or by changing the
types of products purchased on the basis of the amount of home preparation required. Fe-
male labor force participation can affect time costs directly by decreasing the amount of
time available for both activities. Per capitaincomeislikely correlated with the wage rate,
and high incomes also often involve more time working, increasing the opportunity cost of
time.3 But income class might also affect the types of foods purchased due to tastes or cus-
toms. To account for differences in consumption behavior due to income class, we also in-
clude the Gini coefficient of income distribution within each market area. This was con-
structed from county-level data based on the proportion of the population in each of 14
income classes. The store size variable, for which we expect a positive effect on diversity,
was constructed from Progressive Grocer 1991 state measures based on SAMI market pop-
ulations in the respective states. Descriptive statistics of al variables used in the analysis,
including the dependent variables, are presented in Table 1.

Three indicator variables (for the South, West, and Midwest regions; Northeast region
omitted) were included in each model to control for regional variationsin tastes and possi-
ble price differences. If the general price level for all grocery products (or all cereal prod-
ucts) is lower in any of the four regions, greater diversity would be expected since more
products can be purchased for any given level of total expenditures.

3.1. Model Estimation

To estimate the effect of the independent variables on diversity of purchases, the following
linear model was estimated:

d = f(subgroup expenditures, population characteristics, market characteristics)

where d is purchase diversity measured each of three ways: Simpson index of expenditure
shares, entropy of expenditure shares, and a cumulative share (CS) measure. Thisrelation-
ship was estimated both across grocery categories, and across brands within the breakfast
cereal category.

The models explaining the Simpson and entropy indices were estimated using Ordinary
Least Squares (OLS). Since the CS measures represent proportions, their variation is best
explained using a minimum x? type estimator instead of OLS. We assume that CS, =

3Also, higher incomes permit more attractive uses of time not working, making shopping and cooking “inferi-
or” goods.

4The Gini coefficient isanumerical measure of income inequality ranging between 0 (for perfect equality) and
1 (for absolute inequality). Calculation is based on the proportion of total income earned by each culmulative per-
centage of the total population, i.e. if a“small” proportion of the population earnsa“large” proportion of nation-
a income, the Gini coefficient will approach 1. For the U.S. as awhole, most studies report a Gini coefficient of
about 0.4.
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d(B'x,), where ®(¢) is the distribution function of the standard normal. Hence, the model
we estimateis:

O HCS)=a + Bx t € (5)

where ®~1(CS) is the probit (i.e., normal equivalent deviate) of the cumulative share in
each market i, and x; are the values of the independent variables.> This model was estimat-
ed using weighted least squares, with weights based on total sales quantity across markets
(see Greene, 1990).

4. RESULTS

Theregression resultsfor variety across grocery categoriesare presented in Table 2, and the
results based on breakfast cereal brands are in Table 3. Results from the Simpson and en-
tropy measures are labeled as such, and the CS measures are labeled CS,, representing the
sum of the expenditure shares for the top x products.

4.1. Grocery Purchases

We focus first on the diversity of expenditures across the 338 grocery categories. Our re-
sults are presented in Table 2.

The results indicate that the distribution of market-level expenditures is related to de-
mographic and other characteristics of the market in ways that are consistent with previous
research based on household data. Importantly, we find that in markets where average gro-
cery expenditures are high, expenditures are more evenly distributed across all products—
implying greater diversity. This likely reflects a shift toward more discretionary items as
expenditures increase, aresult which is expected based on consumer theory.

The proportion of the population in poverty is significant in each equation, showing that
the diversity of expenditures decreases as the proportion of low-income consumers in the
market increases. Thisis consistent with aneed for financially strapped consumersto econ-
omize by restricting purchases to basic, relatively inexpensive staple items.

Per capitaincome is only strongly significant in the equation predicting the cumulative
share measure CS,;, where it reduces diversity. Much of the income effect on grocery ex-
penditure diversity islikely to operate through food expenditures and the proportion of the
population in poverty. After controlling for these factors, income has only a modest effect
on diversity in different markets. However, the general direction of the effects support an
interpretation of income asatime measure. The Gini coefficient, which measureshow even-
ly income is distributed within each market, is not significant in any of the equations.

The female labor force participation rate is a more direct measure of time costs, ac-
counting directly for the opportunity cost of shopping and home meal preparation, sincefe-
mal e labor force participation generally implies that both spouses are employed outside the
home. Results show all coefficients are negative, with Simpson the strongest, implying less
variety. That entropy and CS significance are virtually the same suggests a balanced effect:
less spending on minor categories coupled with more spending on afew major categories.
Thisis consistent with a shift towards food away from home or other convenience foods

SAlternatively, the dependent variable could be specified as alogit, i.e., In(CS/(1-CS)). In practice, the choice
between a probit or logit specification has little effect on the estimates.
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Table2. Estimated Model Predicitng Purchase Variety Across Grocery Categories,
Based on Simpson, Entropy, and Cumulative Share Measures!-2

Variable Simpson Entropy CS,, (probit)
Intercept 99.144** 5.039** -0.154
(175.63) (21.10) (—0.85)
Grocery store expenditure index 0.252** 0.084** 0.024
(3.06) (2.42) (0.83)

Per capitaincome ($1000) 0.002 —0.006 —0.011**
(0.18) (—1.21) (—2.85)

Percent of population in poverty —0.012* —0.009** —0.898**
(—=1.98) (—3.67) (—4.33)
Female labor force participation rate —0.009** —0.003 —0.255
(—2.05) (=159 (—=157)
Proportion college graduates 0.004 —0.001 —0.054
(0.62) (=041 (—0.28)
Proportion of population under 14 yrs. —0.226 0.077 -0.332
(—-0.39) (0.27) (=1.27)

Proportion of population over 65 yrs. —1.461** —0.512* —0.657**
(—2.39) (—1.98) (—=3.10)

Proportion of population that is white —0.455** —0.156** —0.118**
(—3.76) (—3.05 (—=2.77)
Gini coefficient 0.632 0.567 0.082
(0.54) (1.15) (0.24)

Store size 0.012** 0.005** 0.006**
(3.06) (3.34) (5.13)
Regional indicators F3, = 2.28 F3, =032 F3, = 3.83**
South 0.005 —0.002 —0.003
(0.13) (—0.10) (—0.27)
West —0.065* —0.003 0.007
(—1.87) (—0.21) (0.68)

Midwest —0.050* 0.006 0.024**
(=1.73) (0.50) (2.51)
R-square 0.78 0.59 0.76

1T-gtetistics in parentheses.
2Single and double asterisks denotes significance at the 10% and 5% levels, respectively.

as females enter the workforce (Yen, 1993; Byrne, Capps, & Saha, 1996; McCracken &
Brandt, 1987). Instead of dividing expenditures among many inputs to produce a meal at
home, these consumerswill tend to purchase productsthat are fully prepared, such asfrozen
entrees, or other items requiring minimal assembly at home. By purchasing fewer ingredi-
ents, hence fewer items, the result is aless diverse basket of purchases.®

As expected, the percent of the population that iswhiteis negative and significant in each
equation, implying that less ethnic diversity in the marketplace corresponds with less di-
versity in the market basket of goods purchased. It is notable that food manufacturers and
marketers, perhaps belatedly, are recognizing ethnic variation in food preferences, and are
creating products that are targeted toward various ethnic groups.

Resultsindicate that marketswith alarge proportion of consumersover the age of 65 tend
to exhibit less diverse aggregate food expenditure bundles. Perhaps these consumers are

SWe examined correlations between female labor force participation and food spending and found high posi-
tive correlations with frozen items and large negative correlations with items used for food preparation, especial -
ly baking ingredients.
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more “set in their ways,” and therefore less likely to experiment with alternative and new
food products. We thus find that the two most important demographic trends in the US—
rising ethnic diversity and the aging of the population—are estimated to have countervail-
ing effects on variety.

Neither kids nor percent of the population with a college degree was found to have asig-
nificant effect on diversity of grocery purchases. The only indication of an effect isthe mod-
est significance of kidsin the CS equation. This suggests somewhat more emphasis on ma-
jor categories in markets with many children. That education has no impact is somewhat
surprising, but it is consistent and statistically convincing across all measures.

The trend toward larger stores characterizing U.S. food retailing obviously permits the
handling of a greater variety of products. Any effect of this on purchase diversity would
surely be positive. Our results support this, and al so suggest it isquite strong. Likeincreased
ethnic diversity, thisis another important trend, giving food manufacturers an incentive to
widen the diversity of their offerings.

The regional indicator variables (Northeast region omitted) provide only limited evi-
dence that, after accounting for the above factors, only modest regional diversity remains.
F-testsof theseindicatorsaresignificant at standard levelsonly in the Simpson and CS spec-
ifications, but the individual effects provide little evidence that any particular region has
unusually high or low diversity.

4.2. Breakfast Cereal Purchases

The results for the brand-level on RTE cereals are presented in Table 3. The independent
variables are the same as in our analysis of categories, with grocery expenditures replaced
by household breakfast cereal expenditures. We use the same three measures, with the CS
measure the sum of the expenditure shares for the top 50 cereal brands.

We find the breakfast cereal expendituresindex to be significant only in the CS specifi-
cation. The positive effect indicates that expenditures on the cereal brandsthat normally re-
ceive the highest share decrease as expendituresincrease. The highest share cerealstend to
be the most basic brands, such as Cheerios®, Corn Flakes, Wheaties®, and the like. These
also tend to be the least expensive. So, the CS equation suggests lower expenditures on the
basic, relatively inexpensive brands as expenditures increase. This is the expected effect,
since greater category expenditures should imply a shift toward more expensive brands.
However, as noted above, the CS measure says nothing about how minor shares are distrib-
uted. For this, we examine the entropy equation, since entropy is especially sensitive to
changesin minor shares. Here, the expenditureindex is not significant, implying no off-set-
ting increase in expenditures on the most minor brands as expenditures on the largest share
brands decline. A likely explanation is that as category expenditures increase, consumers
shift from the basic brands to the “middle tier” brands—from brands like Grape-Nuts® to
Blueberry Morning®, perhaps—Ieaving the extremely minor brands substantially unaf-
fected. This differs from results at the category level, where rising variety was found to be
due mainly to expansion of salesin minor categories.

Higher income is again associated with less variety, but also with a different pattern.
Specifically, for cereals, the Simpson measure has the greatest statistical strength and CS
the least. For categories, CS was highly significant, while for Simpson, significance was
completely absent. The suggestion is that for categories, higher income is associated with
greater spending on those that absorb the largest expenditures, while for cereals the effect
is more generalized. Whether this is meaningful is not clear, but both support the value of
time role of income and thus our initial hypothesis.
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Table 3. Estimated Model Predicitng Purchase Variety Across Cereal Brands, Based
on Simpson, Entropy, and Cumulative Share Measures!-2

Variable Simpson Entropy CS,,, (probit)
Intercept 101.077** 4.646** 0.152
(71.77) (10.89) (0.32)
Breakfast cereal expenditure index 0.213 0.033 0.135**
(1.44) (0.74) (2.39)
Per capitaincom ($1000) —0.056* —0.014 —0.013
(—1.98) (—1.60) (—1.35)
Percent of population in poverty —2.950* —0.829* —0.316
(—=1.98) (—1.84) (—0.60)
Female labor force participation rate —2.260** -0.331 —0.754*
(—-2.01) (—0.97) (—1.80)
Proportion college graduates 2.557* 0.574 1.206**
(1.66) (1.23) (2.35)
Proportion of population under 14 yrs. —-1.364 —0.096 —0.493
(—=0.71) (=0.17) (—0.68)
Proportion of population over 65 yrs. —0.399 0.146 0.702
(—0.25) (0.30) (1.15)
Proportion of population that is white 0.268 0.132 0.001
(0.92) (1.49) (0.01)
Gini coefficient —297 —0.365 —1.242
(—1.09) (—-0.42) (—=1.35)
Selling area 0.010 0.005* —0.0004
(1.03) 2.77) (—0.19)
Regional indicators F3, = 533** F3, = 3.85** F3, = 9.35%*
South 0.042 —0.007 0.079**
(0.44) (—0.29) (2.48)
West 0.270** 0.026 0.116**
(3.47) (1.12) (5.09)
Midwest 0.144** 0.045** 0.041*
(2.32) (2.37) (2.91)
R-square 0.78 0.73 0.72

IT-statistics in parentheses.
2Single and double asterisks denotes significance at the 10% and 5% levels, respectively.

Our other measure of time costs, the female labor force participation rate, also suggests
less diversity of brand purchasesin markets where consumers are time pressed. This effect
issignificant in the Simpson equation, and especially the CS equation. Aswith income, this
suggests that extensive product proliferation does not provide utility to all consumers—
those with the greatest time costs might prefer more streamlined product offerings. Inter-
estingly, new product introductions in the breakfast cereal category have begun to decline
in recent years (Gallo, 1999).

However, other consumers evidently desire extended choice. The variable measuring ed-
ucation, the percent of college graduates in each market, is significant at standard levelsin
two of the three models, with signs suggesting that ceteris paribus demand for brand vari-
ety increases with education. Highly educated consumers might be more discerning in
choosing brands to closely match their tastes, so even dight variations in product charac-
teristics will capture additional sales. These consumers likely welcome product prolifera-
tion, since each product variant introduced has a chance to more closely match the idio-
syncratic preferences of any particular consumer.
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The poverty variable is moderately significant only in the entropy and Simpson equa-
tions, whereit indicatesthat | ow-income consumers concentrate purchases on fewer brands.
Since cereal prices tend to vary considerably across brands, we expect low-income con-
sumersto puchase primarily lower priced brands—arelationship found by Jones and Mus-
tiful (1996). As noted above, those cereal s include such brands as Cheerios®, Corn Flakes
and other basic, relatively undifferentiated brands, which also tend to be the brandswith the
largest sales share. We note that the Gini coefficient of income distribution is not signifi-
cant in any of the models.

Surprisingly, neither age variableisfound to be of any significance, for any measure. This
was hot our initial expectation, given that many brands are believed to be specifically mar-
keted toward particul ar age categories, especially children. We note that among cerealswith
the largest national shares are several classified as “ sweetened,” which is usually used to
indicate children’s cereals. Our results might indicate that many of these appeal to adults
also, an appeal not discouraged by several notable advertising campaigns. Given that chil-
dren also commonly eat “adult” cereals (perhaps by parental fiat), the result is little sys-
tematic variationinthevariety of cereal purchases, on average, between children and adults.

The proportion of the population that iswhite, an inverse measure of ethnicity, showslit-
tle evidence of an effect on brand-share diversity. We had no strong expectation for the sign
of this variable, since most brands of cereal tend to be broadly targeted across all ethnic
groups. We see no inconsistency with its importance in the category model. Race and cul-
tural differences are more likely to affect whether RTE cereal is bought in the first place
rather than the particular kind selected if it is bought.

Finally, the store size variable shows only moderate effects in the brand-share models.
The strongest effect isfor the entropy measure, showing more variety as store size increas-
es. Coupled with the absence of an effect for CS, the implication is that to the extent that
larger storeslead to morevariety in brands, it isto provide avenue for minor products. M ost
supermarkets carry the major brands of the categories they handle, so this outcome is not
especialy surprising.

F-tests of the regional indicators are highly significant in each model (with Northeast
omitted), and the individual parameter estimates suggest greater cereal purchase diversity
in the West and Midwest regions, which appear to be relatively homogeneous after ac-
counting for the factors in the model.

Our results suggest that the factors examined are generally more important in explaining
category variety than brand variety. Furthermore, while some factors, such as income and
measures of time, affect variety at both the category and brand level, there are important
exceptions. One is education, which is found to affect only brand choice. Racial diversity
inthe market, the age distribution, and store size are all found very important for categories,
but virtually inconsequential for cereal brands. Only two factors—market income distribu-
tion and market percentage of children—were estimated to have no influence across al
models. The absence of a kids effect suggests that the importance of target marketing of
food productsto children may be somewhat overrated.

5. CONCLUDING REMARKS

Previous studies, using household survey data, have shown that consumers prefer variety,
and have related this preference to several factors. In this study, we have examined market-
level dataand found that many factorsidentified in prior studies as affecting household de-
mand for diversity also explain differences across large market areas. We measured diver-
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sity in three ways, and in genera all the methods gave similar results, especially for those
variables that we believe to be most important. Asin previous work, we examined diversi-
ty in products, but we also were able to consider brand diversity for asingle product: break-
fast cereal. It was found that consumers’ demand for diversity can depend on whether it is
measured at the product level or the brand level.

Thisresearch emphasizes the fact that consumer utility depends on the types of products
purchased, and by examining the distribution of expenditure shares across all available
products, we can examine how rational consumers change their purchasing habitsto reflect
differences in market situations or consumer characteristics. Importantly, we find that the
composition of the market basket is not static, but can be affected by many non-price fac-
tors. Thisis an issue of continuing interest not only to academics, but also to policy mak-
ers and those in the food industry, and it is well worth additional study.

APPENDIX I: GROCERY CATEGORIES INCLUDED IN SAMI DATA

cereal baby food

juice baby food

formula baby food

strained baby food

junior baby food

misc baby food

dessert baking mixes
piecrust mix

biscuit mix

muffin bread & roll mix
pancake mix

baking chocolate & bits

cake decorations

baking extracts

baking powder & soda
cream of tartar

corn starch

dry yeast

coconut

baking nuts

ready to spread frosting
frosting mix-double layer
frosting mix-single layer
chocolate candy bars
non-chocolate candy bars
hard roll candy-solid breath fresh
marshmallows

caramel corn

pkgd chocolate covered fruits
pkgd chocolate covered creams
pkgd chocolate covered nuts
pkgd candy covered non-chocolate
pkgd hard sugar candies

pkgd soft sugar candies
pkgd jellies

pkgd non choc chewy types
pkgd novelty items

pkgd diet candies

pkgd solid choc pieces
pkgd other chocolates
pkgd candy covered choc
ready-to-eat cereal

cereal meal bars

hot ceredls

cocoa

milk modifiers

instant breakfast

coffee brewed
coffeeinstant

catsup

chili sauce

prepared mustard

meat sauce

Italian food sauce
barbecue sauce

tartar sauce

liquid gravy-spices & extracts
dry gravy season saLice mix
vinegar and cooking wines
Mi SC sauces

crackers

bread & cracker crumbs
croutons

stuffing mixes

breading & batter mixes
specialty & snack crackers
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ice cream cake/cups & cones
rice/grain cakes

pudding

packaged pie & fillings
maraschino cherries
gelatin desserts
gelatin-drinks-capsules
dry topping mixes
dessert & ice cream toppings
tapioca

diet sweeteners

diet canned fruit

diet canned vegetables
diet desserts

diet jamsjellies & spreads
measured diet meals
low/reduced cal salad dressing
diet misc foods

canned salmon

canned sardines

canned shrimp

canned tuna

misc canned fish

corn meal

cake flour

dark flour

hominy grits

family flour

canned peaches

canned fruit cocktail
canned apple sauce
canned apricots

canned pears

canned cherries

canned mandarin oranges
canned cranberries
canned piefilling

canned pineapple

misc canned fruit

raisins

dried prunes

dates

dried apricots

dried figs

misc dried fruits

single pack gum

multiple pack gum
bubble gum

honey

jams, jellies, & preserves
peanut butter & combin

shelf stable tomato juice

shelf stable blended veg juice
shelf stable orange juice
prune juice

shelf-stable pineapple juice
shelf-stable grapefruit juice
shelf-stable apple juice
shelf-stable grape juice
shelf-stable fruit nectars
shelf-stable blended fruit juice
shelf-stable cider

shelf-stable lemon & lime juice
shelf-stable misc fruit juice
shelf-stable misc veg juice
shelf-stable concentrates jce & drink
shelf-stable jce drinks sgl strength
pasta

canned meat stew

canned beef hash

canned poultry products
canned corn beef

canned meat spreads

canned lunch meat

canned sausage & frankfurters
canned dry beef

misc canned beef & pork
canned hams & bulk meats
canned meat dishes

evap condensed milk
powdered milk

coffee creamers

mik & mik-based products
pickles

relishes

peppers

ripe olives

spanish olives

appetizer relish-onion
beans/pork & beans

canned chili

pasta dishes-canned

dry packaged dinners

pizza products

Oriental food

Mexican food



instant potatoes

canned bread

canned prepared salad
misc prepared foods
mayonnaise

sandwich spreads

salad dressings-spoonable
salad dressings-pourable
spices & seasonings

salt

pepper

MSG & meat tenderizers
fruit pectin

solid shortening

cooking & salad oils
popcorn

potato chips & products
corn snacks

pretzels

snack nuts

dry toaster items

fruit rolls & bars

misc snacks dips

regular soft drinks

lo-cal soft drink

soft drink mixes

cocktail mixes.dry & bottled
breakfast drink mixes
bottled water

freezer bars
non-alcoholic wine & malt
seltzers/club soda
dehydrated soup

canned soup

bouillion

granulated sugar

brown sugar
confectioners sugar

mol asses

maple syrup

corn syrup

all other syrups

instant tea & hot drink mixes
tea:packaged

tea bags

iced teamixes & liquids
canned peas

canned wax beans
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canned tomatoes

canned potatoes

canned beets

canned onions

canned butter & limabeans
canned kidney & misc beans
canned asparagus

canned spinach

canned mushrooms
canned sauerkraut
canned carrots

canned mixed vegetables
canned corn

canned green beans
tomato paste

tomato sauce

tomato puree

pumpkin

canned misc vegetables
driedrice

prepared rice

misc dried vegetables
frozen puddings

refrig & frozen toppings
frozen sweet goods
frozen pies

frozen pastry items
dinner bread & rolls-frozen
meat:frozen

frozen fish
strawberries:frozen
raspberries:frozen
melon:frozen
blueberries:frozen

mixed fruit:frozen

all other fruit frozen
orange juice:frozen
grapejuice:frozen
lemonage lime-orange:frozen
fruit drinks:frozen
applejuice/apl cdr:frozen
grapefruit juice:frozen
misc frozen juices
poultry dishes:frozen
meat dishes:frozen

fish dishes:frozen

Italian dishes:frozen
Mexican dishes:frozen

431
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Oriental dishes:frozen
other dishes:frozen

frozen potatoes

frozen pot pies

frozen mexican dinners
frozen oriental dinners
frozen hors d' ouevres
frozen dinners

frozen onion rings

frozen pizza

frozen sandwiches

frozen corn dogs

frozen & refrig seafood cocktail
misc frozen prepared foods
frozen veg/butter sauce
frozen veg/cheese sauce
frozen veg/cream sauce
frozen veg/without sauce
frozen rice/rice combo

int style frozen prep veg
american style frozen prep veg
misc frozen prep veg
frozen peas

frozen corn

frozen green & wax beans
frozen mixed veg

frozen lima beans

frozen asparagus

frozen broccoli

frozen spinach

frozen cauliflower

frozen brussel sprouts
frozen squash

frozen onions

misc frozen veg

frozen veg deluxe

frozen veg southern

frozen waffles

frozen french toast & pancakes
frozen & refrig breakfasts

REFERENCES

frozen & refrig nondairy creamers
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other frozen food
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margarine
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refrig pastries

refrig biscuits
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refrig orange juice
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refrig drinks
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